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(54) rale: APPARATUS FOR REPRODUCING PROGRAMS 
(57) Abstract 



The invention relates to an apparatus 
for reproducing programs, comprising 
storage means for storing a plurality of 
stored programs, for example, a television 
receiver (1-9) comprising or controlling a 
video recorder (17). The apparatus comprises 
scheduling means (16) for composing a 
personal reproduction schedule of a subset 
of said plurality of stored programs, in 
accordance with a user profile. If the 
apparatus is also capable of receiving 
broadcast programs, the scheduling means 
(16) are adapted to include said broadcast 
programs in the reproduction schedule. 
A user-selectable virtual channel may be 
provided for easy inspection and execution 
of the reproduction schedule. 




11 



18 



17 



FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Sbvenia 


AM 


Armenia 


FI 


Fmland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


SZ 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burlcina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turicey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


UZ 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Vict Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netheriands 


YU 


Yugoslavia 


CH 


SwitzeHand 


KG 


Kyrgyzstan 


NO 


Norway 


zw 


Zimbabwe 


CI 


C6te d'lvoirc 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






cu 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






cz 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Genmany 


LI 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







wo 00/40021 ^ PCT/EP99/10058 

Apparatus for reproducing programs. 

FIELD OF THE INVENTION 

The invention relates to an apparatus for reproducing programs, comprising 
storage means for storing a plurality of stored programs. 

The invention further relates to a method of reproducing programs from a 
5 plurality of stored programs. 

BACKGROUND OF THE INVENTION 

An apparatus as defined above is widely known. For example, a video recorder 
is capable of storing TV programs onto a video tape or a video disk, and reproducing said 

10 programs on a TV screen, e.g. of a television which is connected to the video recorder. 
Televisions are known which have a built-in video recorder or are capable of controlling a 
connected video recorder. The invention relates to any of such apparatuses. 

It is also known to store a table of contents comprising information about the 
programs stored on a collection of video tapes or video disks. This table can be inspected by a 

15 user, allowing the user to select a program to be reproduced, possibly after following 

instructions to insert the right tape or disk. The apparatus is then capable of locating the start 
of the selected program automatically. Despite such measures, it remains difficult for the user 
to keep track of all the programs in the video collection. As a consequence, it is difficult to 
find programs which suit the user's needs at a particular moment. 

20 

OBJECT AND SUMMARY OF THE INVENTION 

It is an object of the invention to assist the user in selecting programs from the 
storage means to be reproduced. To this end, the apparatus according to the invention is 
characterized in that the apparatus comprises scheduling means which are adapted to select a 
25 subset of said plurality of stored programs and compose a reproduction schedule of said subset 
in accordance with a user profile, the apparatus being adapted to reproduce the stored 
programs of said subset in accordance with said reproduction schedule. In this way, it is 
achieved that stored programs are as easily accessible as broadcast programs received from an 
antenna or cable network. Users are accustomed to being given ready-to- view program 
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schedules, one for each TV channel received. The apparatus according to the invention 
proposes a similar program schedule to the user, differing only in that the programs of the 
schedule are obtained from a local storage device. In such a way, an 'evening program' could 
be composed which consists entirely of stored programs. The user profile could comprise 
5 simple guidelines, e.g. scheduling in order of recording. However, in a preferred embodiment, 
aspects of said user profile are a succession of program categories and/or a maximum duration 
of the reproduction schedule. For example, the user profile may specify that the schedule 
should have a duration of about three hours, and preferably start with a quiz, end with a movie, 
and further comprise a comedy or music program. Such program category information can be 

10 stored along with the programs and obtained by hand coding or using information from the 
Internet or service information from a digital broadcast stream, e.g. DVB-SI. If multiple 
episodes of a TV series are currently stored, the scheduling means could take their serial 
number into account and select always the one with the lowest serial number. 

A further embodiment of the apparatus according to the invention is 

15 characterized in that the apparatus further comprises user-operable editing means for altering 
the reproduction schedule and/or the user profile. In this way, it is achieved that, if the user 
does not like the reproduction schedule as proposed by the scheduling means, the user is 
allowed to reorder the programs of the schedule, or replace them by other programs. Also, the 
user may be allowed to edit the user profile, i.e. the rules which are used by the scheduling 

20 means for composing the reproduction schedule. Thus, user profiles may be specified 
explicitly by the user. However, they may also be generated by means of habit watching. 
Prototypical user profiles may be built in by the manufacturer of the apparatus or downloaded 
via a communication channel. 

A further embodiment of the apparatus according to the invention, further 

25 comprising receiving means for receiving broadcast programs from a plurality of channels, 
and selection means for selecting a subset of said broadcast programs, is characterized in that 
the scheduling means are further adapted to include broadcast programs of said subset of 
broadcast programs in the reproduction schedule. In this way, it is achieved that both 
broadcast programs and stored programs can be included in the reproduction schedule 

30 composed by the scheduling means, which enables the reproduction schedule to comprise an 
attractive mix of topical programs and stored programs. The selection means may comprise an 
electronic program guide (EPG), allowing a user to select broadcast programs manually. 
Alternatively, the selection means are capable of selecting broadcast programs automatically 
in accordance with user preferences registered in a user profile. 
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In general, including broadcast programs in the reproduction schedule yields 
gaps between these programs, because they may be received through different channels at 
different times. A preferred embodiment is characterized in that the scheduling means are 
further adapted to fill a gap in the reproduction schedule before or after a broadcast program 
5 with at least a part of a stored program. As the apparatus has knowledge of the length of the 
stored programs and the length of the gap, it is able to select one or more stored programs 
which fill the gap, and comply with the user profile, as much as possible. In a further 
embodiment, the apparatus according to the invention is capable of controlling the speed of 
reproducing a stored program. By slightly increasing or decreasing the reproduction speed, it 

10 becomes possible to fill a gap exactly, or better, leaving a small pause of predetermined length 
between the consecutive programs. Alternatively, a stored program may be interrupted for a 
broadcast program, e.g. a stored movie could be interrupted for a news bulletin. 

An advanced embodiment is characterized in that the scheduling means are 
further adapted to avoid an overlap between a broadcast program of the reproduction schedule 

15 and a stored program of the reproduction schedule by recording at least a part of the broadcast 
program while reproducing the stored program, and reproducing the broadcast program after 
the stored program. Apparatuses which are capable of simultaneously recording a broadcast 
program and reproducing a stored program are known per se, e.g. a TV controlling two or 
more video recorders, or a video recorder having a fast cache memory allowing simultaneous 

20 data storage and retrieval. Such a capability can be utilized by the scheduling means to 
postpone a broadcast program until the reproduction of a stored program ends. 

A further embodiment is characterized in that the apparatus further comprises 
virtual channel means for creating a user-selectable virtual channel for reproducing the 
programs of the reproduction schedule, the apparatus being adapted to control the receiving 

25 means to tune to a channel currently broadcasting a broadcast program of the reproduction 
schedule and to control the storage means to reproduce a stored program of the reproduction 
schedule. In this way, it is achieved that the user can select a virtual channel broadcasting the 
programs of the reproduction schedule. The virtual channel behaves like a normal channel to 
the user, hence it may be accessible through a preset number and be visible in an EPG. After 

30 selection of the virtual channel, the apparatus takes care of automatically switching between 
retrieving stored programs from the storage means or tuning to the genuine channels 
broadcasting the broadcast programs of the reproduction schedule. As a consequence, the user 
can view the scheduled programs by simply selecting the virtual channel. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

These and other aspects of the invention will be apparent from and elucidated 
by way of a non-limitative example with reference to a drawing in which: 

Figure 1 shows a diagram of a digital television receiver as an embodiment of 
5 the apparatus according to the invention. 

Figure 2 illustrates the process of composing a personal program schedule for a 
virtual channel. 

DESCRIPTION OF EMBODIMENTS 

10 Figure I shows a block diagram of a digital television receiver as an 

embodiment of the apparatus according to the invention. Digital broadcast streams, modulated 
on radio frequency (RF) signals, are received from the ether by an antenna 1 or, alternatively, 
from a cable network. The broadcast streams may be formatted, for example, in accordance 
with the Digital Video Broadcasting (DVB) standard. A tuner 2 comprises a standard analog 

15 RF receiving device which is capable of receiving said RF signals and selecting one of them to 
be output to a demodulator 3. Which signal tuner 2 selects is dependent upon control data 
received from a central processing unit (CPU) 5. The demodulator 3 converts the analog signal 
into a digital packet stream, based on control signals received from the CPU 5. This packet 
stream is then output to a demultiplexer 4, which decomposes the packet stream into 

20 elementary video, audio or data streams. 

In an alternative embodiment of the invention, the packet stream is output from demodulator 3 
directly to the CPU 5. In this embodiment, the CPU 5 performs the tasks of the demultiplexer 
4, thereby eliminating the need for the demultiplexer 4. 

A video processor 8 decodes the elementary video stream received from the 

25 demultiplexer 4 or from the CPU 5. In preferred embodiments of the invention, the video 

processor 8 is an MPEG-2 decoder; however, any decoder may be used as long as the decoder 
is compatible with the type of coding used to code the video data. Decoded video data is then 
transmitted to a display screen 9. An audio processor 6 decodes the elementary audio stream 
received from the demultiplexer 4. Again, any decoder may be used as long as the decoder is 

30 compatible with the type of coding used to code the audio data. Decoded audio data is then 
transmitted to a speaker system 7. 

The demultiplexer 4 outputs the elementary data stream to the CPU 5. The CPU 
5 comprises one or more microprocessors capable of executing program instructions stored in 
a read-only memory (ROM) 12. These program instructions comprise parts of software 
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modules including, inter alia, a command module 13, an EPG module 14, a virtual channel 
module 15 and a scheduler module 16. Data processed by said software modules, e.g. DVB-SI 
data and user profile information, may be stored in a non-volatile memory 11. The conmiand 
module 13 is capable of controlling functions of the TV-set and transmitting data to the video 
5 processor 8 to be presented on the screen 9. A user conmiand unit 10 receives user conmiands, 
e.g. through a remote control (not shown), and transmits them to the command module 13 for 
processing. For example, when the user enters a channel number, the conmiand module 13 
controls the tuner 2 and the demultiplexer 4 to select the corresponding broadcast stream and 
data packets therein, and sends graphical data to the video processor 8 to present feedback on 
10 the screen 9, e.g. the preset number, while the channel name is being displayed for a few 
seconds. 

A digital video recorder 17 is controlled by the CPU 5, and capable of storing 
and reproducing programs and DVB-SI data. It may be built in the television receiver or may 
be a separate device under the control of the television receiver. 

15 The EPG module 14 interprets the DVB-SI data received from the 

demultiplexer 4 to collect information about the channels available in the received broadcast 
streams and about the programs scheduled for these channels. The EPG module 14 uses this 
information to generate an on-screen overview of programs scheduled for the channels in the 
received broadcast streams. It also allows the user to select programs to be viewed, recorded or 

20 reminded of. References to the selected programs are stored in the memory 11, which can be 
accessed by the virtual channel module 15. The virtual channel module 15 is capable of 
creating one or more virtual channels, featuring said selected programs stored in the memory 
11. The creation of said virtual channels is accomplished by manipulating the DVB-SI tables 
in such a way that the command module 13 and the EPG module 14 automatically recognize 

25 the new channels, thus avoiding the need for substantial adaptations of said modules. 

The scheduler module 16 is capable of composing a personal program schedule 
for any of the virtual channels, comprising recorded programs and/or broadcast programs. 
Such a personal program schedule may be composed in response to a user command, or 
automatically on a daily basis. For composing a personal program schedule, the user profile of 

30 the scheduler module 16 further comprises guidelines specifying how the schedule should be 
composed. Such guidelines may specify that the program schedule should have a certain 
duration, e.g. three hours, and should be a succession of particular program types, e.g. start 
with a quiz, end with a movie, and further comprise a comedy or music program. The 
scheduler module 16 allows multiple sets of guidelines to be stored, in order to suit multiple 
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users or circumstances. Users are allowed to add, remove or alter such sets of guidelines by 
means of the user command unit 10. Guidelines may also be prestored by the manufacturer. 
Dependent on the programs available on the video recorder 17 and in the received broadcast 
streams, the scheduler module 16 composes a schedule which is, as much as possible, in 
5 conformity with the selected set of guidelines. For example, if the guidelines prescribe that the 
schedule should contain a comedy, but neither the video recorder 17 nor the broadcast streams 
provides a comedy, the scheduler module 16 may schedule a comic program, e.g. a cartoon or 
a cabaret. Rules for such adaptations may be supplied by the manufacturer, by the service 
information of a broadcast stream or by the user. Such a rule may specify, for example, that a 

10 cartoon or cabaret can be scheduled instead of a comedy, and vice versa. Another guideline 
may specify that broadcast programs have priority over recorded programs, to save storage 
capacity on the video recorder 17. The guidelines may range from simple to complex. For 
example, they could only specify the preferred start time and end time of the program 
schedule. The schedule may then, for example, be composed by taking the following 

15 successive steps: 

Schedule all desired broadcast programs (in accordance with the user 
preferences in the user profile) between the start time and end time. 

If overlaps between the broadcast programs occur, assign priority ratings and 
reserve the programs having lower ratings to be recorded and remove them from the program 

20 schedule. 

If gaps occur, schedule recorded programs which fit in these gaps. 
If the guidelines specify a succession of program categories, e.g. a quiz or a 
show, followed by a comedy or a cartoon, followed by a movie, the schedule may be 
composed by successively searching, for each category, a program of that category. In the first 

25 instance, the EPG of the broadcast streams is searched. If no broadcast program will start 
within a particular period of time after the previous program of the program schedule, the 
contents of the video recorder 17 is inspected. If a program of the desired category is 
available, it is scheduled. Otherwise, a stored program of arbitrary category is scheduled. 
Dependent on the available processing resources, the process of composing a program 

30 schedule may be more complex. For example, the process may be iterative, to find an optimal 
schedule having few gaps and conforming with the guidelines as well as possible. Dependent 
on the sophistication of the video recorder 17, various options for dealing with gaps and 
overlaps are available. If the video recorder 17 is disconnected or has no storage capacity 
available, and a time conflict occurs between two or more broadcast programs, the one with 
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the highest priority rating is selected for display. If storage capacity is available, the programs 
having the lower ratings are recorded on the video recorder 17. The scheduler module 16 
further maintains a database of information about the programs available on the video recorder 
17, e.g. their title, duration and program category. If a gap is encountered in the schedule of 
the virtual channel, the scheduler module 16 searches the database for recorded programs 
having a length which is substantially equal to the length of the gap. If such programs are 
found, one of them is scheduled for the virtual channel to fill the gap. Alternatively, various 
shorter recorded programs are combined to fill the gap. or a longer recorded program is split 
into several parts, each filling a different gap in the schedule of the virtual channel, e.g. before 
and after a news bulletin. The scheduler module 16 may control the video recorder 17 to 
reproduce a program with slightly increased speed if it is just too long, to fill a gap, in order to 
fill the gap exactly or leave a small pause of predetermined length, e.g. 5 minutes. Similarly, a 
program which is just too short to fill a gap may be reproduced with slightly decreased speed, 
to avoid long pauses between programs. If the video recorder 17 is capable of simultaneously 
recording a first program and reproducing a second program, a broadcast program may be 
shifted in time so that it starts only when the reproduction of a recorded program has ended. 
The scheduler module 16 is thus capable of solving time conflicts between programs which 
are broadcast via the received broadcast streams, by time-shifting the programs or inserting 
recorded programs. 

Figure 2 shows the composition of a program schedule for a virtual channel 
CH-V comprising programs from a video recorder VCR and two broadcast streams CH-A and 
CH-B. Program Al from CH-A and program B2 from CH-B are scheduled for CH-V, leaving 
a gap between them. Program R3 from VCR is scheduled to fill that gap. As R3 is slightly 
longer than the length of the gap, the reproduction speed of R3 is increased to make it end a 
few minutes before the start of B2. Program R2 from VCR is scheduled after B2, and program 
A4 from CH-A is scheduled after R2, which is achieved by shifting it in time, i.e. recording it 
while VCR is reproducing R2. When R2 ends, VCR starts reproducing A4, while still 
recording the remainder of R4. The reproduction speed of A4 is increased to make up for the 
lost time, so that the subsequent program B4 does not need to be shifted in time anymore. 

Although the invention has been described with reference to particular 
illustrative embodiments, variations and modifications are possible within the scope of the 
inventive concept. Thus, for example, the various software modules may be implemented and 
combined in several ways or located in different devices, e.g. a set-top box or a video recorder. 
The video recorder 17 may be a conventional video cassette recorder or an optical recording 
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system. It may comprise a fast disk-cache or several read/write mechanisms for simultaneous 
recording and playback. It may have an automatic loading mechanism for loading 
exchangeable data carriers such as video tapes and optical discs. Alternatively, the apparatus 
may generate.messages to request the user to exchange data carriers. 
5 In summary, the invention relates to an apparatus for reproducing programs, 

comprising storage means for storing a plurality of stored programs, for example, a television 
receiver comprising or controlling a video recorder. The apparatus comprises scheduling 
means for composing a personal reproduction schedule of a subset of said plurality of stored 
programs, in accordance with a user profile. If the apparatus is also capable of receiving 
10 broadcast programs, the scheduling means are adapted to include said broadcast programs in 
the reproduction schedule. A user-selectable virtual channel may be provided for easy 
inspection and execution of the reproduction schedule. 
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1 . An apparatus for reproducing programs, comprising storage means for storing a 
plurality of stored programs, characterized in that the apparatus comprises scheduling means 
which are adapted to select a subset of said plurality of stored programs and compose a 
reproduction schedule of said subset in accordance with a user profile, the apparatus being 

5 adapted to reproduce the stored programs of said subset in accordance with said reproduction 
schedule. 

2. An apparatus as claimed in claim 1, characterized in that aspects of said user 
profile are a succession of program categories and/or a maximum duration of the reproduction 

10 schedule. 

3. An apparatus as claimed in claim 1 or 2, characterized in that the apparatus 
further comprises user-operable editing means for altering the reproduction schedule and/or 
the user profile. 

15 

4. An apparatus as claimed in anyone of claims 1 to 3, the apparatus further 
comprising receiving means for receiving broadcast programs from a plurality of channels, 
and selection means for selecting a subset of said broadcast programs, characterized in that 
the scheduling means are further adapted to include broadcast programs of said subset of 

20 broadcast programs in the reproduction schedule. 

5. An apparatus as claimed in claim 4, characterized in that the scheduling 
means are further adapted to fill a gap in the reproduction schedule before or after a broadcast 
program with at least a part of a stored program. 

25 

6. An apparatus as claimed in claim 5, characterized in that the scheduling 
means are further adapted to control the speed of a reproduction of the stored program so as to 
substantially render the length of said reproduction equal to the length of the gap. 
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7. An apparatus as claimed in anyone of claims 4 to 6, the storage means being 
capable of simultaneously recording a broadcast program and reproducing a stored program, 
characterized in that the scheduling means are further adapted to avoid an overlap between a 
broadcast program of the reproduction schedule and a stored program of the reproduction 

5 schedule by recording at least a part of the broadcast program while reproducing the stored 
program, and reproducing the broadcast program after the stored program. 

8. An apparatus as claimed in anyone of claims 4 to 7, characterized in that the 
apparatus further comprises virtual channel means for creating a user-selectable virtual 

10 channel for reproducing the programs of the reproduction schedule, the apparatus being 

adapted to control the receiving means to tune to a channel currently broadcasting a broadcast 
program of the reproduction schedule and to control the storage means to reproduce a stored 
program of the reproduction schedule. 

15 9. A method of reproducing programs from a plurality of stored programs, 

characterized in that the method comprises a step of composing a reproduction schedule of a 
subset of said plurality of stored programs, and a step of reproducing the stored programs of 
said subset in accordance with said reproduction schedule. 

20 10. A method as claimed in claim 9, the method further comprising a step of 

receiving broadcast programs from a plurality of channels, and selecting a subset of said 
broadcast programs, characterized in that the scheduling means are further adapted to 
include broadcast programs of said subset of broadcast programs in the reproduction schedule. 

25 1 1. A method as claimed in Claim 10, characterized in that the method further 

comprises a step of creating a user-selectable virtual channel for reproducing the programs 
scheduled for the reproduction schedule. 



wo 00/40021 



PCT/EP99/10058 





FIG. 2 



INTERNATIONAL SEARCH REPORT 



Mm alApplioalianNs 

PCT/EP 99/10058 



A. CLASanCAnONOPMIBJECT HATTER 

'1/782 



IPC 7 H04N5/ 



Aooordhg to trttemattonal Patent aagsMoaaon <IPC) or to both natfontd daaaWcaflon and IPC 



& HELM SEARCHED 



AAnfenitn docunertatloii MOichod (dassMcaflon flystem fdowod by ctcmflksadon symbols) 

IPC 7 H04N 



Docuncntatton se«rched other than mlnknitn docunentatlon to the extent tha! such documents are tnduddd In the flddt searched 



Bectrorio data base consUted during the htemaltonal search (name of data base and. where practical, search tenns used) 



a DOCUUEMTB CONSIDERED TO BE RELEVANT 



CategofV Cttallon of docuneri wtth kxIcatlQa Vfheie&ppropi1atB,ortherelevartpft8saoee 



Relevant to dakn Na 



us 5 534 911 A (LEVITAN) 
9 July 1996 (1996-07-09) 
the whole document 

US 5 223 924 A (STRUBBE) 
29 June 1993 (1993-06-29) 
the whole document 

US 5 684 525 A (KLOSTERHAN) 
4 Novefflber 1997 (1997-11-04) 
the whole document 



1-4.8-11 
1-4,9,10 
1-4,8-11 



□ 



Further doounenis are Med In the oonthuaSonofbaxC. 



Patert f&mlfy members are foted bi annex. 



* Spedsd cateooriee of ctted docunents i 

"A" doounentdeflhlia the general state of the aftwMchlsnot 
conaldepedtotMalpaftloular relevanoe 

earlier docunent but publahed on or after Itie fcitwrttaonal 
flbiQ date 

V d ooume nt ^fljt^ maytty ow doiAte onprioilty elakn(a) or 
wMch Is cftsd to enobdsh the piistlcaflon date of another 
dtEdlcn or other special reason (as spectfled) 

"O" document netorring to an oral dsdoeurev use, exhttton or 



T later document pi±)Uehedaftertfie krteinatkinal flhg date 
or pdoitty date and not h oonflkt wtth the apptoatfon but 
dted to imderBtand the prtx^ or theory indetlylng ttie 



T" document piiilahed prior to the htemaHonal fihgdatebut 
tator than the priority date dalmed 



^C* doounertt of parthxiar rdevano^ the claimed kivenlton 
caiiiol l)e oonslderBd novel orcamot beconskteped to 
bivolve an Inventive step vytien the document Is taken akrw 

f docunent of pertcdar relevance; ttw claimed hvenHon 
cannot t>eoonBldenDd to Involve an frivenlhfe step when tfie 
doctinenttaoomfakiedvrilhoneorntoreolher suohdoou- 
mentei,auchcoRiblha11on being obvious to a person eUled 
h the art 

*&* doounent member of the same petentf^ly 



Date of ttie actual compMfon of the hntematlorKj search 



4 April 2000 



Date of mallng of the tntemattonal eeorch report 



10/04/2000 



Name and malhg address of the ISA 

Eurapem Patent Ofnoe» P.B. 5818 Patentlaan 2 
NL-2280HVRqsM(9c 
Tel. (4d1-70) 340^2040, Tx. 31 661 epo ti, 
f=a)C (4^1-70)840^16 



Authoitzed ofRcer 



Verleye, J 



Fcm f>CT;i8AaiO (Moond «hMO (July 1902} 



INTERNATIONAL SEARCH REPORT 

tononMHon on pflrtttit fjmily nwnbtrt 



dl AppHostion No 

PCT/EP 99/10058 



Patent document 
cited In search report 



PtMcaton 
data 



Patent famty 
fflembef<a) 



PU>llcallon 
data 



US 5534911 



09-07-1996 



NONE 



US 5223924 



29-06-1993 



DE 
DE 
EP 
JP 
US 
US 



69322439 
69322439 
0572090 
6197342 
5469206 
5483278 



D 
T 
A 
A 
A 
A 



US 5684525 



04-11-1997 



US 
US 
US 
AU 
AU 
BR 
CA 
CN 
EP 
JP 
UO 



5550576 A 
5828945 A 
5923362 A 
708574 B 
5443996 A 
9608111 
2218543 
1185257 
0821856 
11504171 
9633572 



21-01-1999 
24-06-1999 
01-12-1993 
15-07-1994 
21-11-1995 
09-01-1996 



27-08-1996 
27-10-1998 
13-07-1999 

05- 08-1999 
07-11-1996 
07-12-1999 
24-10-1996 
17-06-1998 
04-02-1998 

06- 04-1999 
24-10-1996 



Form PCraSAiBIO (pMml kniy •nwi4 (JUy IMS) 



